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1. ⥴ゝ 
 
 ⌧ᅾࠊ㦵Ḟᦆࢆక࠺ཱྀ၁ཱྀ⵹⿣ࡢ἞⒪࡟ࡣ⮬ᐙ㦵⛣᳜ࡀ୍⯡ⓗ࡛࠶ࡿࠋBoyne
ࡽ 1) ࡣ᪂㩭⮬ᐙ⭠㦵ᾏ⥥㦵ࢆ⏝࠸ࡿࡇ࡜࡛㢡⿣㒊ࡢ෌ᘓࡀྍ⬟࡛࠶ࡿࡇ࡜ࢆሗ
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ࡀ኱ࡁ࠸ୖ࡟ࠊ⛣᳜㦵ࡢ྾཰࡞࡝⛣᳜㒊఩ࡢᙧែ⥔ᣢࡀ㞴ࡋࡃࠊࡲࡓ⾡ᚋ࡟Ⰻ
ዲ࡞㦵ᯫᶫᙧᡂࡀ㉳ࡇࡾ࡟ࡃ࠸ 2) ࡞࡝ᵝࠎ࡞ၥ㢟ࢆᢪ࠼࡚࠸ࡿࠋ 
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⤌⧊ࡢ෌⏕἞⒪◊✲ࡀ┒ࢇ࡟⾜ࢃࢀ࡚࠸ࡿ 4,5) ཱྀࠋ ၁ཱྀ⵹⿣ࡢࡼ࠺࡞ẚ㍑ⓗ኱ࡁ
࡞㦵Ḟᦆࡢሙྜࠊࢫ࣮࢟ࣕ࣍ࣝࢻෆ㒊࡛ࡢ㦵ᙧᡂ࡟ࡣ㛗᫬㛫ࢆせࡍࡿࡓࡵࠊ㦵
⤌⧊ࡢ᪂⏕ࢆಁ㐍ࡍࡿ⣽⬊ࠊ࡞ࡽࡧ࡟ࠊ⣽⬊ቑṪ࣭ศ໬ไᚚࡢྍ⬟࡞ᅉᏊࢆే
⏝ࡍࡿヨࡳࡶᩘከࡃࡳࡽࢀࡿ 6,7)ࠋ 
1988ᖺࠊLangerࡽ 8) ࡣࠊ⏕ศゎᛶ࣏࣐࣮࡛ࣜ࠶ࡿ࣏ࣜࢢࣜࢥ࣮ࣝ㓟㸦PGA㸧
࡟༢㞳㌾㦵⣽⬊ࢆ᧛✀ࡋࠊච␿୙඲࣐࢘ࢫ⫼㒊⓶ୗ࡟⛣᳜ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊ
㌾㦵ࡢ෌⏕ㄏᑟ࡟ᡂຌࡋࡓࠋࡑࡢᚋ 1993ᖺ࡟ Langer࠾ࡼࡧ Vacanti 9) ࡟ࡼࡗ
࡚ࠊ⣽⬊ࠊ㊊ሙࠊㄏᑟᅉᏊ࡞࡝ࢆ⏝࠸࡚⤌⧊ࢆ෌⏕ࡉࡏࡿ⤌⧊ᕤᏛ㸦Tissue 
Engineering㸧࡜࠸࠺᪉ἲࡀᥦၐࡉࢀࡓࠋࡲࡓMikosࡽ 10) ࡣࠊ⣽⬊ࡀ⫱ࡘ㊊ሙ
࡜ࡋ࡚ሷ⁐ฟἲ࡟ࡼࡾከᏍ㉁໬ࡋࡓ⏕యศゎᛶ࣏ࣜங㓟ࢫ࣮࢟ࣕ࣍ࣝࢻࢆస〇
ࡋࠊ㦵⤌⧊෌⏕ࢆ⾜ࡗࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊࡇࢀࡽࡢ⤌⧊ᕤᏛⓗᡭἲࡣࠊẚ㍑ⓗ
ᑠࡉ࡞㦵⤌⧊ࡢ෌⏕࡟࡜࡝ࡲࡗ࡚࠾ࡾࠊ኱ࡁ࠸㦵Ḟᦆࢆ἞⒪ࡍࡿ࡟ࡣ༑ศ࡛ࡣ
࡞࠸ࠋ 
୍᪉࡛ࠊࢣࣔ࢝࢖ࣥࡢ୍✀࡛࠶ࡿ stromal cell-derived factor-1㸦SDF-1㸧ࡀ㦵
㧊ᖿ⣽⬊ࡸ㦵ⱆ⣽⬊ࡢ㐟㉮ࢆಁ㐍ࡍࡿ࡜࠸࠺ከࡃࡢሗ࿌ࡀ࠶ࡿ 11,12,13,14) ࠋ౛࠼
ࡤ Ratanavaraporn ࡽ 14) ࡣࠊSDF-1 ࡜㦵ᙧᡂᅉᏊ㸦BMP-2㸧ࢆࢮࣛࢳࣥࣁ࢖
ࢻࣟࢤࣝ࠿ࡽᚎᨺࡉࡏࡿࡇ࡜࡛⣽⬊㐟㉮ࡢಁ㐍࠾ࡼࡧ㦵ㄏᑟࡢάᛶ໬ࡀ㉳ࡇࡾࠊ
ࡑࡢ⤖ᯝࠊ㦵෌⏕ࡀಁ㐍ࡋࡓ࡜ሗ࿌ࡋ࡚࠸ࡿࠋࡇࢀࡽࡢ᪤ ࡢ◊✲࠿ࡽࠊ኱ࡁ
࡞㦵Ḟᦆࡢಟ᚟࡟ࡣࠊ㦵ᙧᡂ࡟㛵୚ࡍࡿ⣽⬊ࢆ࿘ᅖ⤌⧊࠿ࡽḞᦆ㒊࡟౪⤥ࡍࡿ
ࡇ࡜ࡀ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࠊᮏ◊✲࡛ࡣࠊࡑࢀࢆྍ⬟࡟ࡍࡿ⣽⬊ㄏᘬᅉᏊ࡜
ࡋ࡚ SDF-1࡟╔┠ࡍࡿࡇ࡜࡜ࡋࡓࠋSDF-1ࢆᢸᣢࡋࡓ⤌⧊ᕤᏛࢫ࣮࢟ࣕ࣍ࣝࢻ
ࢆ⏝࠸ࡿࡇ࡜࡟ࡼࡗ࡚ࠊࢫ࣮࢟ࣕ࣍ࣝࢻෆ࡟࠾ࡅࡿ㦵ᙧᡂ㏿ᗘࡀቑ኱ࡍࡿ࡜ࡢ
௬ㄝࢆ❧࡚ࡓࠋ 
SDF-1 ᢸᣢࢫ࣮࢟ࣕ࣍ࣝࢻ࡬ࡢ㦵ᙧᡂ⣽⬊ࡢㄏᘬ࡟࡜ࡗ࡚ࠊ௨ୗࡢ㸰ࡘࡢⅬࡀ
㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
୍ࡘࡣࠊࢫ࣮࢟ࣕ࣍ࣝࢻෆ࡬ࡢ⣽⬊ࡢᾐ₶࡟࡜ࡗ࡚ዲ㐺࡞⎔ቃࢆᥦ౪ࡍࡿࡇ࡜
࡛࠶ࡿࠋࢫ࣮࢟ࣕ࣍ࣝࢻࢆᵓᡂࡍࡿᡂศࡀࣁ࢖ࢻࣟࢤࣝࡢࡼ࠺࡞ศᏊࢿࢵࢺ࣡
࣮ࢡࡢሙྜࠊࡑࢀࡀ≀⌮ⓗ࡞㞀ቨ࡜࡞ࡗ࡚⣽⬊ࡢᾐ₶ࢆጉࡆࡿࡶࡢ࡜ᠱᛕࡉࢀ
ࡿࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊ⣽⬊ࡢ౵ධ࡟࡜ࡗ࡚༑ศ࡞ࢧ࢖ࢬࡢ✵Ꮝࢆࡶࡘ⏕యศ
ゎᛶࢫ࣮࢟ࣕ࣍ࣝࢻࢆ⏝࠸ࠊࡑࡢෆ㒊⾲㠃࡟ SDF-1ࢆᢸᣢࡍࡿࡇ࡜࡟ࡼࡗ࡚㦵
ᙧᡂࡢಁ㐍ࢆᅗࡿࡇ࡜࡜ࡋࡓࠋ 
஧ࡘ┠ࡢၥ㢟ࡣࠊࢫ࣮࢟ࣕ࣍ࣝࢻෆ࡟࠾ࡅࡿ SDF-1⃰ᗘࢆ࠸࠿࡟⥔ᣢࡍࡿ࠿࡜
࠸࠺Ⅼ࡛࠶ࡿࠋࢫ࣮࢟ࣕ࣍ࣝࢻ࡜ SDF-1࡜ࡢ㛫࡟ఱࡽ࠿ࡢ┦஫స⏝ࡀᮇᚅ࡛ࡁ
࡞࠸ሙྜࠊᢸᣢࡉࢀࡓ SDF-1ࡀࢫ࣮࢟ࣕ࣍ࣝࢻ࠿ࡽ᪩ᮇ࡟⁐ฟࡋ࡚ࡋࡲ࠸ࠊ㦵
෌⏕ࡀຠ⋡ⓗ࡟⾜ࢃࢀ࡞࠸ࡶࡢ࡜ண᝿ࡉࢀࡿࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊ㑇ఏᏊ⤌ࡳ
᥮࠼ᢏ⾡ࢆά⏝ࡋ࡚ࠊࢫ࣮࢟ࣕ࣍ࣝࢻぶ࿴ᛶ࣌ࣉࢳࢻ㸦KLKLKLKLKL㸹KL5㸧
࡜ SDF-1࡜ࡢ࣓࢟ࣛࢱࣥࣃࢡ㉁ࢆస〇ࡋࠊࡑࡢぶ࿴ᛶࢆ฼⏝ࡍࡿࡇ࡜࡟ࡼࡗ࡚
SDF-1⃰ᗘࢆ㛗ᮇ࡟ࢃࡓࡗ࡚⥔ᣢࡍࡿࡇ࡜ࢆヨࡳࡓࠋ 
௨ୖࡢࡼ࠺࡟ࠊᮏ◊✲࡛ࡣࠊ⤌⧊ᕤᏛ࡟ࡼࡿ㦵⤌⧊෌⏕࡟࠾࠸࡚ࠊ㦵ࡢ෌⏕㏿
ᗘࢆቑ኱ࡉࡏࡿࡓࡵࡢ᪂ᡭἲࡢᥦ᱌ࢆ┠ⓗ࡜ࡋࠊࢫ࣮࢟ࣕ࣍ࣝࢻぶ࿴ᛶ SDF-1
࠾ࡼࡧከᏍ㉁ᛶࢫ࣮࢟ࣕ࣍ࣝࢻࡢ㦵ᙧᡂಁ㐍࡟ཬࡰࡍຠᯝ࡟ࡘ࠸᳨࡚ドࡋࡓࠋ 
  
2. ᐇ㦂 
 
2.1 SDF-1-KL5ࡢస〇࡜࢟ࣕࣛࢡࢱࣜࢮ࣮ࢩࣙࣥ 
 
2.1.1 ࢫ࣮࢟ࣕ࣍ࣝࢻ⤖ྜᛶ SDF-1-KL5ࡢྜᡂ 
 ᮏ◊✲࡛タィࡋࡓ SDF-1-KL5࣓࢟ࣛࢱࣥࣃࢡ㉁ࡢᵓ㐀ࢆᅗ 1࡟♧ࡍࠋ௨ୗ࡟
㏙࡭ࡿࡼ࠺࡟ࠊ኱⭠⳦Ⓨ⌧⣔ࢆ฼⏝ࡋ࡚ SDF-1-KL5ࢆస〇ࡋࡓࠋ  
 ࡲࡎࠊࣄࢺ⫾┙ cDNA ࣛ࢖ࣈ࣮ࣛࣜ㸦ࢱ࢝ࣛࣂ࢖࢜㸧ࡼࡾ PCR ἲ࡟ࡼࡗ࡚
SDF-1 ࢆࢥ࣮ࢻࡍࡿ DNA ࢆቑᖜࡋࡓࠋ⏝࠸ࡓࣉࣛ࢖࣐࣮ࡣḟࡢ㏻ࡾ࡛࠶ࡿࠋ
ୖὶࣉࣛ࢖࣐࣮㸸agatatacatatgaagcccgtcagcctgagctaࠊୗὶࣉࣛ࢖࣐࣮㸸
ggtgctcgagcagctttagcttgagcttcagcttgagctttccacccttgtttaaagctttctccaࠋࡓࡔࡋࠊ
ୗ⥺㸦ᐇ⥺㸧ࢆ௜ࡋࡓ㓄ิࡣไ㝈㓝⣲ษ᩿㓄ิ㸦ୖὶ㸸NdeIࠊୗὶ㸸XhoI㸧ࠊ
ኴᏐࡣ㧗ศᏊぶ࿴ᛶ࣌ࣉࢳࢻ㸦KLKLKLKLKL㸧ࢆࢥ࣮ࢻࡍࡿ㓄ิࠊ஧㔜ୗ⥺
ࡣ࣮ࣜࣥ࢝㓄 㸦ิGG㸧ࠊⅬୗ⥺ࡣ SDF-1 cDNAࡢ 5'࠾ࡼࡧ 3'ᮎ➃ࡢ㓄ิ࡛࠶ࡿࠋ
ᚓࡽࢀࡓ PCR ᩿∦ࢆ T7 ࣉ࣮ࣟࣔࢱ࣮ࢆࡶࡘ pET22b ࣉࣛࢫ࣑ࢻ㸦Novagen㸧
ࡢ࣐ࣝࢳࢡ࣮ࣟࢽࣥࢢࢧ࢖ࢺ࡟ᤄධࡋࠊpET22b-SDF-1-KL5ࢆᚓࡓࠋ࡞࠾ࠊᤄ
ධ㒊఩ࡢୗὶ࡟ࡣ 6×His ࢱࢢ㓄ิ࠾ࡼࡧ⤊ጞࢥࢻࣥࡀ㓄⨨ࡉࢀ࡚࠾ࡾࠊᮏࣉࣛ
ࢫ࣑ࢻࡢ㌿෗࣭⩻ヂ࡟ࡼࡗ࡚ࠊ[SDF-1]–GG–KLKLKLKLKL–LE–HHHHHH
ࡢ㓄ิ࠿ࡽ࡞ࡿ࣓࢟ࣛࢱࣥࣃࢡ㉁ࡀ⏕ᡂࡍࡿࠋ 
 ḟ࡟ࠊ኱⭠⳦㹙BL21(DE3)pLysSᰴ㹛࡟ࣉࣛࢫ࣑ࢻ pET22- SDF-1-KL5ࢆࣄ
࣮ࢺࢩࣙࢵࢡἲ࡛ᑟධࡋࡓᚋࠊ኱⭠⳦ࢆ࢔ࣥࣆࢩࣜࣥࢆྵࡴᐮኳᇵᆅୖ࡛ᇵ㣴
ࡋࡓࠋcolony pick PCRἲ࡟ࡼࡾ pET22b-SDF-1-KL5ࣉࣛࢫ࣑ࢻࢆಖ᭷ࡍࡿࡇ
࡜ࡢ☜ㄆࡉࢀࡓࢥࣟࢽ࣮ࢆቑᖜࡋࠊ100 mLࢫࢣ࣮࡛ࣝᇵ㣴ࡋࡓࠋᑐᩘቑṪᮇ࡟
isopropyl E-D-1-thiogalactopyranoside㸦1 mM㸧ࢆῧຍࡋ࡚ࠊ࣓࢟ࣛࢱࣥࣃࢡ
㉁ࡢⓎ⌧ࢆㄏᑟࡋࡓࠋᇵ㣴⤊஢ᚋࠊ኱⭠⳦ࢆ෾⤖⼥ゎࡋࡓࡢࡕࠊࣜࢰࢳ࣮࣒࠾
ࡼࡧ࣋ࣥࢰࢼ࣮ࢮ㸦DNAศゎ㓝⣲㸧࡟ࡼࡗ࡚⳦యࢆฎ⌮ࡋࠊ᭱⤊ⓗ࡟࢖ࣥࢡࣝ
࣮ࢪࣙࣥ࣎ࢹ࢕࣮ࢆᚓࡓࠋࡇࢀࢆ 5 mM 2-mercaptoethanolࢆྵࡴ 8 Mᒀ⣲⁐
ᾮ୰࡛ኚᛶ࣭ ྍ⁐໬ࡉࡏࡓࠋࡑࡢᚋࠊࢽࢵࢣ࣮ࣝ࢟ࣞࢺ࣒࢝ࣛ㸦His Trap HP, GE 
Helthcare㸧ࢆ⏝࠸࡚⢭〇ࢆ⾜ࡗࡓࠋᚓࡽࢀࡓ⢭〇≀㏱ᯒࡍࡿࡇ࡜࡟ࡼࡾᒀ⣲ࡢ
㝖ཤ࡞ࡽࡧ࡟ࣜࣇ࢛࣮ࣝࢹ࢕ࣥࢢࢆ⾜ࡗࡓࠋ 
 ࢱࣥࣃࢡ㉁ࡢศᏊࢧ࢖ࢬ࠾ࡼࡧ⣧ᗘࡣࢻࢹࢩࣝ◲㓟ࢼࢺ࣒ࣜ࢘Ѹ࣏ࣜ࢔ࢡࣜ
ࣝ࢔࣑ࢻࢤࣝ㟁ẼὋືἲ㸦SDS-PAGE ἲ㸧࡟ࡼࡾㄪ࡭ࡓࠋSDS-PAGE ἲ࡟ࡣ
16.5%࣏ࣜ࢔ࢡࣜࣝ࢔࣑ࢻࢤࣝࢆ⏝࠸ࠊ㟁ᅽ 200 VࠊὋື᫬㛫 30 minࡢ᮲௳࡛
Ὃືࡋࠊࢡ࣐ࢩ࣮ࣈࣜࣜ࢔ࣥࢺࣈ࣮ࣝ㸦CBB㸧ᰁⰍࢆ⾜ࡗࡓࠋࢱࣥࣃࢡ㉁ࡢ⃰
ᗘࡣ BCA ᐃἲ㸦Thermo Fisher 23252㸧࡟ࡼࡾ ᐃࡋࡓࠋ 
 
(A) 
 
(B) 
 
 
ᅗ 1.  SDF-1-KL5ࡢᵓ㐀㸬㸦A㸧SDF-1-KL5ศᏊ୰ࡢ࣏ࣜ࣌ࣉࢳࢻࡢ㓄⨨㸪㸦B㸧
SDF-1-KL5ࡢ୍ḟᵓ㐀㸬 
 
 
2.1.2 ෇஧Ⰽᛶศගศᯒ㸦CDศᯒ㸧 
኱⭠⳦࡛Ⓨ⌧ࡉࡏࡓ SDF1-KL5ࡢ஧ḟᵓ㐀࡟㛵ࡍࡿ᝟ሗࢆᚓࡿࡓࡵࠊ෇஧Ⰽᛶ
ศගศᩓィ㸦J-805㸪᪥ᮏศග㸪ᮾி㸧ࢆ⏝࠸࡚Ⓨ⌧ࢱࣥࣃࢡ㉁ࢆศᯒࡋࡓࠋ 
ᐃࡣࠊࢱࣥࣃࢡ㉁⃰ᗘ 141 Pg/mLࠊࢭࣝ㛗 0.2 mmࠊࢫ࢟ࣕࣥἼ㛗 190㹼250 nmࠊ
ࣂࣥࢻᖜ 0.1 nmࠊࣞࢫ࣏ࣥࢫ 1 sec࡟࡚⾜ࡗࡓࠋ 
 
2.1.3 Boyden chamberἲ࡟ࡼࡿ⣽⬊㉮໬ᛶヨ㦂 
ࣄࢺ୙Ṛ໬㛫ⴥ⣔ᖿ⣽⬊㸦UE6E7T-3 ᰴ㸪⌮◊⣽⬊ࣂࣥࢡࡼࡾศㆡ㸧࠾ࡼࡧࣄ
ࢺ㦵ⱆ⣽⬊㸦MG63 ᰴ㸪 JCRB ⣽⬊ࣂࣥࢡࡼࡾศㆡ㸧ࢆ Dulbecco's Modified 
Eagle's medium㸦DMEM㸧࡟ 10%࢘ࢩ⫾ඣ⾑Ύ㸦FBS㸧ࠊL-ࢢࣝࢱ࣑ 㸦ࣥ2 mM㸧ࠊ
࣌ࢽࢩࣜࣥ㸦100 units/mL㸧ࠊࢫࢺࣞࣉࢺ࣐࢖ࢩࣥ㸦100 Pg/mL㸧ࢆῧຍࡋࡓᇵ
ᆅ୰ࠊ37Υࠊ5%CO2ࡢ᮲௳ୗ࡛ᇵ㣴ࡋࠊ4㹼6⥅௦ࡋࡓࡶࡢࢆ௨ୗࡢᐇ㦂࡟⏝࠸
ࡓࠋ 
24 ࢙࢘ࣝ⣽⬊ᇵ㣴⏝ࣉ࣮ࣞࢺ࡬ࡢࢱࣥࣃࢡ㉁ࡢ㠀≉␗ⓗ࡞྾╔ࢆᢚไࡍࡿࡓࡵࠊ
2 % Pluronic F-127㸦Sigma㸧ࢆ⏝࠸࡚ྛ࢙࢘ࣝࡢ⾲㠃ࢆฎ⌮ࡋࡓࠋࡑࢀࡽࡢ࢘
࢙ࣝ࡟ࢭࣝ࢝ࣝࢳ࣮ࣕ࢖ࣥࢧ࣮ࢺ (⭷ࡢᏍᚄ㸸8 Pm) ࢆタ⨨ࡋࡓࠋࣄࢺ୙Ṛ໬
㛫ⴥ⣔ᖿ⣽⬊࠶ࡿ࠸ࡣࣄࢺ㦵ⱆ⣽⬊ࢆ 0.1% bovine serum albumin ࢆྵࡴ
DMEM࡟ᠱ⃮ࡋྛࠊ ࢙࢘ࣝ࡟ 2× 103 ಶࡎࡘ࢝ࣝࢳ࣮ࣕ࢖ࣥࢧ࣮ࢺෆ࡟᧛✀ࡋࠊ
✀ࠎࡢ⃰ᗘࡢ SDF-1㸦0ࠥ100 ng/mL㸧ࢆῧຍࡋࡓᇵᆅ 0.5 mL㸦DMEM, 2 mM 
L-ࢢࣝࢱ࣑ࣥ, 100 units/mL ࣌ࢽࢩࣜࣥ, 100 Pg/mLࢫࢺࣞࣉࢺ࣐࢖ࢩࣥ, 0.1% 
bovine serum albumin㸧ࢆຍ࠼ࡓࠋ24᫬㛫ᇵ㣴ࡋࡓᚋࠊ4㸣࣒࣍ࣝ࢔ࣝࢹࣄࢻ
ࢆ⏝࠸࡚⣽⬊ࢆᅛᐃࡋࠊ࢔ࢡࣜࣝ࢜ࣞࣥࢪᰁⰍࢆ⾜ࡗࡓࠋ࢖ࣥࢧ࣮ࢺ⭷ୗ㠃ࢆ
⺯ග㢧ᚤ㙾㸦IX73, ࢜ࣜࣥࣃࢫ, ᮾி㸧ࢆ⏝࠸࡚ほᐹࡋࠊ⭷ୗ㠃࡟⛣ືࡋࡓ⣽⬊
ࢆィᩘࡋࡓ 15) ࠋ 
 
2.1.4 ཷᐜయࡢⓎ⌧ゎᯒ 
 ࣄࢺ㛫ⴥ⣔ᖿ⣽⬊㸦UE6E7T-3 ᰴ㸧࠾ࡼࡧࣄࢺ㦵ⱆ⣽⬊㸦MG63 ᰴ㸧࡟࠾ࡅ
ࡿ SDF-1ཷᐜయ㸦CXCR4㸧ࡢⓎ⌧ࢆㄪ࡭ࡿࡓࡵࠊࡑࢀࡽࡢ⣽⬊࡟࠾ࡅࡿ CXCR4 
mRNA ࡢⓎ⌧ࢆ㏫㌿෗࣏࣓࣮ࣜࣛࢮ㐃㙐཯ᛂ㸦RT-PCR㸧࡟ࡼࡾศᯒࡋࡓࠋࣄ
ࢺ୙Ṛ໬㛫ⴥ⣔ᖿ⣽⬊࠾ࡼࡧࣄࢺ㦵ⱆ⣽⬊࠿ࡽ SV Total RNA isolation system 
㸦Promega㸧ࢆ⏝࠸࡚ total RNAࢆᢳฟ࣭ ⢭〇ࡋࠊcDNA synthesize kit (Roche)
ࢆ⏝࠸࡚㏫㌿෗཯ᛂࢆ⾜࠸ cDNAࢆᚓࡓࠋసᡂࡋࡓ cDNAࢆ㗪ᆺ࡜ࡋࠊCXCR4
࡟ᑐࡍࡿࣉࣛ࢖࣐࣮㸦ୖὶࣉࣛ࢖࣐࣮㸸ggcagcaggtagcaaagtga㸪ୗὶࣉࣛ࢖࣐
࣮㸸tgatgacaaagaggaggtcgg㸧16) ࢆ⏝࠸ࠊDNAኚᛶ㸦94Υ, 30 sec㸧ࠊ࢔ࢽ࣮ࣜ
ࣥࢢ㸦64Υ, 30 sec㸧ࠊఙ㛗཯ᛂ㸦72Υ, 30 sec㸧ࠊ35ࢧ࢖ࢡࣝࡢ᮲௳࡛ PCR཯ᛂ
ࢆ⾜ࡗࡓࠋPCR ࡟࡚ቑᖜࡋࡓ DNA ᩿∦ࢆ 2㸣࢔࣮࢞ࣟࢫࢤࣝ㟁ẼὋື࡟ࡼࡾ
ศ㞳ࡋࡓᚋࠊ࢚ࢳࢪ࣒࢘ࣈ࣐ࣟ࢖ࢻ࡛ᰁⰍࡋࠊ⣸እ⥺ୗ࡛෗┿᧜ᙳࢆ⾜ࡗࡓࠋ 
 
2.2 SDF1-KL5ࢆ」ྜ໬ࡋࡓከᏍ㉁ᛶࢫ࣮࢟ࣕ࣍ࣝࢻࡢస〇 
2.2.1 ⏕యศゎᛶከᏍ㉁ࢫ࣮࢟ࣕ࣍ࣝࢻ 
 L-lactide-ε-caprolactoneඹ㔜ྜయࢫ࣏ࣥࢪ㹙P(LA/CL)ࢫ࣏ࣥࢪࠊᰴᘧ఍♫ࢪ
࢙࢖࣭࢚࣒࣭࢚ࢫࡼࡾ౪୚㹛ࢆ⏝࠸ࡓࠋࢫ࣮࢟ࣕ࣍ࣝࢻࡣ┤ᚄ 5 mmࠊཌࡉ 0.5 
mmࡢ෇┙≧࡛࠶ࡾࠊẼᏍ⋡ 95.2㸣ࠊ࣏࢔ࢧ࢖ࢬ 300 Pm௨ୖࠊ⾲㠃✚ 186.78 
mm2࡛࠶ࡗࡓࠋ 
2.2.2 ㉮ᰝᆺ㢧ᚤ㙾(SEM)ほᐹ 
 ࢫ࣮࢟ࣕ࣍ࣝࢻࢆ SEM㸦VE-8800, KEYENCE㸧ࢆ⏝࠸࡚ほᐹࡋࡓࠋSEM⏝
ヨᩱ࣍ࣝࢲ࣮࡟࣮࢝࣎ࣥ〇୧㠃ࢸ࣮ࣉࢆᙇࡾ௜ࡅࠊࡑࡢୖ࡟ࢫ࣮࢟ࣕ࣍ࣝࢻ᩿
∦ࢆ᥋╔ࡉࡏࡓࠋࡑࡢᚋࠊ⾲㠃ࢥ࣮ࢸ࢕ࣥࢢࢆ⾜࠺ࡇ࡜࡞ࡃࠊຍ㏿㟁ᅽ 1.7 kV
ࡢ᮲௳࡛཯ᑕ㟁Ꮚീࢆ᧜ᙳࡋࡓࠋ 
 
2.2.3 ⾲㠃ࣉࣛࢬࣔࣥඹ㬆㸦SPR㸧ศᯒ 
 SDF-1-KL5 ࡢ P(LA/CL)࡬ࡢ⤖ྜᛶ࡟ࡘ࠸࡚⾲㠃ࣉࣛࢬࣔࣥඹ㬆㸦SPR㸧ἲ
ࢆ⏝࠸࡚ㄪ࡭ࡓࠋ 
 P(LA/CL)ࢆ CH3Cl࡟⁐ゎࡋࠊ0.4 %ࡢ⁐ᾮࢆᚓࡓࠋࡇࢀࢆ SPRศᯒ⏝ࢭࣥࢧ
࣮ࡢ⾲㠃࡟⁲ୗࡋࠊ4000 rpmࠊ90 secࡢ᮲௳࡛ࢫࣆࣥࢥ࣮ࢸ࢕ࣥࢢࡍࡿࡇ࡜࡟
ࡼࡾࠊP(LA/CL)ࡢⷧ⭷ࢆᙧᡂࡉࡏࡓࠋࡇࡢࢭࣥࢧ࣮ࢆ SPRศᯒ⿦⨨࡟タ⨨ࡋࠊ
཯ᑕගᙉᗘࡢ ᐃࢆ㛤ጞࡋࡓࠋࡲࡎࠊ⾲㠃࡟ࣜࣥ㓟⦆⾪㣗ሷỈ㸦PBS㸧ࢆ 1 ศ
㛫℺ὶࡋࠊḟ࡟ࠊ⁐ᾮࢆ SDF-1-KL5ࡢ PBS⁐ᾮ࡟ኚ᭦ࡋ࡚ 10ศ㛫 ᐃࡋࡓࠋ
ࡑࡢᚋࠊ⁐ᾮࢆ PBS ࡟ษࡾ࠿࠼ ᐃࢆ 9 ศ㛫⥆ࡅࡓࠋSDF-1-KL5 ࡟ᭀ㟢ࡍࡿ
๓ᚋࡢ཯ᑕගᙉᗘࡢኚ໬࠿ࡽࠊྠࢱࣥࣃࢡ㉁ࡢ྾╔࡟క࠺ࣉࣛࢬࣔࣥඹ㬆ゅࡢ
ࢩࣇࢺ㔞ࢆồࡵࠊࣇࣞࢿࣝࡢᘧ࡟ᇶ࡙࠸࡚྾╔㔞ࢆ⟬ฟࡋࡓ 20)ࠋ㸦ᩥ⊩␒ྕࡢኚ
᭦ࡀᚲせ㸽㸧ྠᵝࡢ SPR ᐃࢆ✀ࠎࡢ⃰ᗘࡢ SDF-1-KL5⁐ᾮࢆ⏝࠸࡚⾜࠸ࠊ
྾╔➼ ⥺ࢆసᡂࡋࡓࠋ 
 SDF-1-KL5 ࡜ P(LA/CA)࡜ࡢ┦஫స⏝ᐃᩘࡢ⟬ฟࡣࠊLangmuir ᆺࡢ྾╔ᵝ
ᘧ࡟ࡶ࡜࡙ࡁ⾜ࡗࡓࠋࡍ࡞ࢃࡕࠊࢱࣥࣃࢡ㉁ Aࡀ⾲㠃྾╔ࢧ࢖ࢺ B࡟྾╔ࡋ࡚
」ྜయ ABࡀᙧᡂࡉࢀࡿᖹ⾮཯ᛂࡣḟࡢࡼ࠺⾲ࡍࡇ࡜ࡀ࡛ࡁࡿࠋ 
 
 A (ࢱࣥࣃࢡ㉁) + B (⾲㠃྾╔ࢧ࢖ࢺ) п AB (྾╔ࢱࣥࣃࢡ㉁) (1)  
 
ࡓࡔࡋࠊ [A]ࠊ[B]࠾ࡼࡧ[AB]ࡣᖹ⾮≧ែ࡛ࡢྛᡂศࡢ⃰ᗘ࡛࠶ࡿࠋᘧ(1)࡟ࡘ࠸
࡚ゎ㞳ᐃᩘ Kdࡣḟᘧ࡛⾲ࡉࢀࡿࠋ 
 
 Kd = [A][B] / [AB] (2)  
 
୍᪉ࠊ㉁㔞స⏝ࡢἲ๎࡟ࡼࡗ࡚ࠊ 
 
 [B] + [AB] = [B]0 (3)  
 
࡛࠶ࡿࠋࡓࡔࡋࠊ[B] 0ࡣ᭱኱⤖ྜ㔞㸦྾╔ࢧ࢖ࢺࡢ⥲ᩘ㸧ࢆព࿡ࡍࡿࠋᘧ(2)࡟
ᘧ(3)ࢆ௦ධࡍࡿࡇ࡜࡟ࡼࡾࠊ௨ୗࡢᘧࢆᚓࡿࠋ 
 
 Kd = [A] ([B]0 Ѹ [AB]) / [AB] (4)  
 
ᘧ(4)ࢆᩚ⌮ࡍࡿ࡜ࠊ  
 
 1 / [AB] = ( Kd / [B]0 ) / [A] + 1 / [B]0 (5) 
 
࡜࡞ࡿࠋࡇࡇ࡛ࠊ[A] ࠾ࡼࡧ[B]ࡣኚᩘ࡛࠶ࡿࡓࡵࠊᘧ(5)ࡣࠊഴࡁ Kd / [B]0ࠊY
ษ∦ 1 / [B]0ࡢ୍ḟ㛵ᩘ࡛࠶ࡿࠋࡑࡇ࡛ࠊX = 1/[A]࡟ᑐࡋ࡚ Y = 1/[AB]ࢆࣉࣟࢵ
ࢺࡋ㸦㏫ᩘࣉࣟࢵࢺ㸧ࠊࡑࡢഴࡁ࡜ Yษ∦࠿ࡽゎ㞳ᐃᩘ Kdࢆồࡵࡓࠋ 
 
2.2.4 SDF1-KL5㸭P(LA/CL) ࢫ࣮࢟ࣕ࣍ࣝࢻ」ྜయࡢస〇 
෇┙≧ࡢ P(LA/CA)ࢫ࣮࢟ࣕ࣍ࣝࢻ㸦┤ᚄ 5 mmࠊཌࡉ 0.5 mm㸧࡟ 200 PL ࡢ
ࡢ SDF-1-KL5⁐ᾮ㸦0.5ࠊ1ࠊ࠶ࡿ࠸ࡣ 10 Pg/mL㸧ࢆ⁲ୗࡋࠊ24᫬㛫㟼⨨ࡍࡿ
ࡇ࡜࡟ࡼࡗ࡚ࢫ࣮࢟ࣕ࣍ࣝࢻෆ㒊࡟ SDF-1-KL5 ࢆ྾╔ࡉࡏࠊSDF-1-KL5Ѹ
P(LA/CA)ࢫ࣮࢟ࣕ࣍ࣝࢻ」ྜయࢆᚓࡓࠋ 
ࢫ࣮࢟ࣕ࣍ࣝࢻෆࡢ SDF-1-KL5 ྾╔㔞ࡣࠊMicro BCA Protein Assay Kit
㸦Thermo Scientific㸧ࢆ⏝࠸࡚ ᐃࡋࡓࠋࣅࢩࣥࢥࢽࣥ㓟Ѹ㖡㘒యࢆྵࡴⓎⰍᾮ
200 PL୰࡟ࢫ࣮࢟ࣕ࣍ࣝࢻࢆ 37Υ࡛ 2᫬㛫ᾐₕࡋࠊ㘒య࡜ࢱࣥࣃࢡ㉁࡜ࡢ⤖ྜ
࡟ࡶ࡜࡙ࡃ࿊Ⰽ཯ᛂࢆ⾜ࡗࡓࠋ཯ᛂᾮࡢ 562 nm ࡟࠾ࡅࡿ྾ගᗘࢆ ᐃࡋࠊ᪤
▱ࡢ⃰ᗘࡢ࢘ࢩ⾑Ύ࢔ࣝࣈ࣑ࣥ⁐ᾮࢆ⏝࠸࡚సᡂࡋࡓᶆ‽᭤⥺ࢆࡶ࡜࡟ࠊࢫ࢟
࣮ࣕ࣍ࣝࢻෆࡢ SDF1-KL5྾╔Ⰻ㔞ࢆồࡵࡓࠋ 
 
2.3 SDF1-KL5ᢸᣢ P(LA/CL) ࢫ࣮࢟ࣕ࣍ࣝࢻࢆ⏝࠸ࡓື≀ෆ㦵෌⏕ヨ㦂 
2.3.1 ࣛࢵࢺ㢌⵹㦵ෆᇙධヨ㦂 
 ᐇ㦂ື≀ࡣ 4㐌㱋㞝ᛶ Fischerࣛࢵࢺ㸦᪥ᮏࢳ࣮ࣕࣝࢫ࣭ࣜࣂ࣮㸧ࢆ⏝࠸ࡓࠋ
ື≀ᐇ㦂ࡣᗈᓥ኱Ꮫື≀ᐇ㦂ጤဨ఍ࡢᢎㄆࢆᚓ࡚⾜ࡗࡓࠋ 
ࣛࢵࢺ࡟ࢪ࢚ࢳ࢚࣮ࣝࢸࣝ࡟ࡼࡿὸ㯞㓉ᚋࠊࢿࣥࣈࢱ࣮ࣝ῝㯞㓉ୗ࡟࡚ࠊ㢌㡬
㒊ࡢ๋ẟࠊ࠾ࡼࡧ⓶⭵ษ㛤ࢆ⾜ࡗࡓࠋ㢌㡬㦵ࡢ㦵⭷ࢆ๤㞳ࡋࡓᚋࠊṑ⛉⏝ప㏿
࢚ࣥࢪࣥ࡜┤ᚄ 5 mm ࡢࢺࣞࣇ࢕ࣥࣂ࣮ࢆ⏝࠸࡚ࠊ⁛⳦⏕⌮ⓗ㣗ሷỈࢆὀỈࡋ
࡞ࡀࡽࠊ㢌㡬㦵ṇ୰▮≧⦭ྜ㒊ࢆቃ࡟ࡋ࡚ᕥྑ 2࠿ᡤ࡟┤ᚄ 5 mmࡢ㦵Ḟᦆ㒊
ࢆస〇ࡋࡓࠋࡇࡢ㦵Ḟᦆ㒊࡟ SDF-1-KL5ѸP(LA/CL)ࢫ࣮࢟ࣕ࣍ࣝࢻࢆᇙ᳜ࡋࡓࠋ
ẚ㍑ࡢࡓࡵࠊḞᦆ㒊࡟ఱࡶᇙ᳜ࡋ࡞࠸ࢥࣥࢺ࣮ࣟࣝ⩌ࠊ࠾ࡼࡧࠊPBS 㐺⏝⩌࡟
ࡘ࠸࡚ࡶᐇ㦂ࢆ⾜ࡗࡓࠋࡑࡢᚋࠊ㦵⭷ࠊ⓶⭵ࡢ 2 ᒙ⦭ྜ࡟ࡼࡾ⓶ษ㒊ࢆ㛢㙐ࡋ
ࡓࠋ 
 
2.3.2 ࣐࢖ࢡࣟ computed tomography㸦CT㸧ゎᯒ 
SDF-1-KL5ѸP(LA/CL)ࢫ࣮࢟ࣕ࣍ࣝࢻࡢᇙ᳜┤ᚋࠊ࠾ࡼࡧ 8ࠊ12ࠊ16ࠊ20ࠊ24ࠊ
28㐌ᚋ࡟ື≀ᐇ㦂⏝࣐࢖ࢡࣟ CT㸦Skyscan 1176, Bruker, Kontich, Belgium㸧
᧜ᙳࢆ⾜࠸ࠊDigital Imaging and Communication in Medicine㸦DICOM㸧ࢹ
࣮ࢱ࡟ኚ᥮ࡋࡓࠋCT⏬ീࡢ⏬ീゎീᗘࡣ 512 × 512 pixel࡛࠶ࡾࠊࢫࣛ࢖ࢫཌ
ࡣ 0.01 mm࡛࠶ࡗࡓࠋḟ࡟ࠊDICOMࢹ࣮ࢱ࡟ኚ᥮ࡋࡓ஧ḟඖ᩿ᒙࢹ࣮ࢱࢆࡶ
࡜࡟ࠊ୕ḟඖ෌ᵓ⠏ࢯࣇࢺ࢙࢘࢔㸦Zedview, LEXI㸧ࢆ⏝࠸࡚ࠊ㦵㒊ศࡢࢹ࣮ࢱ
ࢆศ㞳࣭ᢳฟࡋࠊ㦵㒊ࡢ୕ḟඖ෌ᵓ⠏ࢆ⾜ࡗࡓࠋࡇࡢ୕ḟඖࣔࢹࣝࢆ STL
㸦Standard Template Library㸧ᙧᘧ࡛ฟຊࡋࠊ୕ḟඖࢹ࣮ࢱฎ⌮ࢯࣇࢺ࢙࢘࢔
㸦Rapidform, INUS, Technologies㸧ࢆ⏝࠸࡚ࠊ㦵Ḟᦆ㒊ࢆ⿵᏶ࡋࡓ୕ḟඖ㦵඘
ሸࣔࢹࣝࢆసᡂࡋࡓࠋ㦵Ḟᦆ㒊ࡢ⿵᏶࡟ࡣࠊඖࡢ୕ḟඖ㦵ࣔࢹࣝࡢ㦵Ḟᦆ㒊࿘
⦕ࡢ᭤⋡ࢆ⏝࠸ࡓࠋ㢌⵹㦵እഃ࡜ෆഃ࡟᪤Ꮡ㦵࡜㐃⥆ᛶࢆࡶࡘ௬᝿ࡢ᭤㠃ࢆస
ᡂࡋࠊඖࡢ୕ḟඖ㦵ࣔࢹࣝ࡜⤌ࡳྜࢃࡏࡿࡇ࡜࡟ࡼࡾ୕ḟඖ㦵඘ሸࣔࢹࣝࢆస
ᡂࡋࡓࠋࡑࡢᚋࠊ୕ḟඖࣔࢹࣜࣥࢢࢯࣇࢺ࢙࢘࢔㸦FreeForm, SensAble 
Technologies㸧ࢆ⏝࠸ࡓࣈ࣮ࣜ࢔ࣥ₇⟬࡟ࡼࡗ࡚ࠊ୕ḟඖ㦵඘ሸࣔࢹࣝ࠿ࡽඖࡢ
୕ḟඖ㦵ࣔࢹࣝࢆᕪࡋᘬࡁࠊḞᦆ㒊ࡢ୕ḟඖࣔࢹࣝࢆసᡂࡋ࡚ࠊࡑࡢయ✚ࢆ 
ᐃࡋࡓࠋ 
 
2.3.3 ⤌⧊Ꮫⓗほᐹ 
SDF-1-KL5ѸP(LA/CL)ࢫ࣮࢟ࣕ࣍ࣝࢻࡢᇙ᳜ 28㐌┠࡟ࠊࣛࢵࢺࢆ 4㸣୰ᛶ࣍ࣝ
࣐ࣜࣥ⁐ᾮ࡟࡚₤ὶᅛᐃࡋࡓᚋࠊ㢌㡬㦵ࢆ᦬ฟࡋࠊࡉࡽ࡟ᾐₕᅛᐃࢆ⾜ࡗࡓࠋ
ࡑࡢᚋࠊ⤌⧊∦ࢆ 14㸣࢚ࢳࣞࣥࢪ࢔࣑ࣥᅄ㓑㓟࡛⬺⅊ࡋࡓᚋࠊ෾⤖⤌⧊ษ∦స
〇⏝ໟᇙ๣㸦ࢸ࢕ࢩ࣮࣭ࣗࢸࢵࢡࠊOptimal Cutting Temperatureࢥࣥࣃ࢘ࣥ
ࢻ㸧࡟ໟᇙࡋࠊ๓㢌᩿࡛ཌࡉ 30 Pmࡢ⤌⧊ษ∦ࢆస〇ࡋࡓࠋ⤌⧊ษ∦ࢆ࣐࣊ࢺ
࢟ࢩࣜࣥѸ࢚࢜ࢪࣥ㸦HE㸧ᰁⰍࡋࡓᚋࠊಽ❧ᆺ఩┦ᕪගᏛ㢧ᚤ㙾㸦㸦IX73, ࢜ࣜ
ࣥࣃࢫ, ᮾி㸧࡟ࡼࡾほᐹࡋࡓࠋ 
  
3㸬⤖ᯝ࠾ࡼࡧ⪃ᐹ 
 
3.1 SDF-1-KL5ࡢస〇࠾ࡼࡧᵓ㐀࣭ᶵ⬟ศᯒ 
3.1.1 SDF-1-KL5ࡢタィ࠾ࡼࡧస〇 
 SDF-1ࢆ⤌⧊ᕤᏛࢫ࣮࢟ࣕ࣍ࣝࢻ⾲㠃࡟ᢸᣢࡉࡏࡿࡓࡵࠊ⏕యศゎᛶ㧗ศᏊ
࡟ᑐࡋ࡚ぶ࿴ᛶࢆ᭷ࡍࡿ࣌ࣉࢳࢻ࡜ SDF-1࡜ࡢ⼥ྜࢆヨࡳࡓࠋ 
 ୍⯡࡟ྜᡂ㧗ศᏊࡢ⾲㠃ࡣ␯Ỉᛶ࡛࠶ࡾࠊࡲࡓࠊỈ፹య୰࡛ࡣሷ໬≀࢖࢜ࣥ
➼ࡢ㝜࢖࢜ࣥࡢ྾╔࡟ࡼࡗ࡚⾲㠃㟁఩ࡣ㈇ࡢ್ࢆࡶࡘࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ 17)ࠋ
ࡑࡇ࡛ࠊሷᇶᛶ࢔࣑ࣀ㓟ࡢ୍✀࡛࠶ࡿࣜࢩࣥ㸦K㸧࠾ࡼࡧ␯Ỉᛶ࢔࣑ࣀ㓟ࡢ୍✀
࡛࠶ࡿࣟ࢖ࢩࣥ㸦L㸧ࢆ஺஫࡟㐃⤖ࡉࡏࡓ࣌ࣉࢳࢻ KLKLKLKLKL㸦KL5㸧ࡀ
࣏࢚ࣜࢫࢸࣝ⣔⏕యศゎᛶ㧗ศᏊ࡟ᑐࡋ࡚ぶ࿴ᛶࢆ᭷ࡍࡿࡶࡢ࡜ண ࡋࡓࠋ 
 ࡲࡓࠊSDF-1ࡣ⣽⬊⾲㠃ࡢཷᐜయ CXCR4࡜ࡢ⤖ྜࢆ௓ࡋ࡚ࢩࢢࢼࣝఏ㐩ࢆ
⾜࠺ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࡀࠊࡑࡢ⤖ྜ࡟ࡣ SDF-1ࡢ Nᮎ➃㡿ᇦࡀ୺࡟㛵୚ࡍࡿ
ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ 18)ࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊSDF-1࡜ KL5࡜ࡢ࣓࢟ࣛࢱࣥࣃ
ࢡ㉁ SDF-1-KL5࡟࠾࠸࡚ࠊSDF-1࡜ࡋ࡚ࡢᶵ⬟࡬ࡢᝏᙳ㡪ࢆ㑊ࡅࡿࡓࡵࠊ
SDF-1ࡢ Cᮎ➃࡟ KL5ࢆ㐃⤖ࡍࡿࡇ࡜࡜ࡋࡓࠋ 
 ௨ୖࡢࡼ࠺࡞タィ࡟ࡶ࡜࡙ࡁࠊ࣓࢟ࣛࢱࣥࣃࢡ㉁ࡢస〇ࢆ⾜ࡗࡓࠋ኱⭠⳦ෆ
࡛Ⓨ⌧ࡉࡏࠊ⢭〇ࡋࡓ⤌ࡳ᥮࠼ࢱࣥࣃࢡ㉁ࢆ SDS-PAGEἲ࡟࡚ศᯒࡋࡓ⤖ᯝࠊ
ᅗ 2࡟♧ࡍࡼ࠺࡟ࠊⓎ⌧ࢱࣥࣃࢡ㉁ࡣ༢୍ࣂࣥࢻ࡜ࡋ࡚ศ㞳ࡉࢀࠊࡑࡢὋືᗘ
ࡣ SDF-1-KL5ࡢ࢔࣑ࣀ㓟㓄ิ࠿ࡽண ࡉࢀࡿศᏊ㔞࡟୍⮴ࡋࡓࠋ 
 ௨ୖࡢ⤖ᯝ࠿ࡽࠊ┠ⓗ㏻ࡾ SDF-1-KL5ࡀᚓࡽࢀࡓࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ 
 
 
 
ᅗ 2㸬SDS-PAGEࡢ⤖ᯝ. Lane 1㸸ศᏊ㔞࣐࣮࣮࢝, Lane 2㸸⢭〇ࡋࡓ⤌ࡳ᥮࠼
ࢱࣥࣃࢡ㉁㸬 
 
 
3.1.2 CDศᯒ 
 ኱⭠⳦ෆ࡛Ⓨ⌧ࡉࡏࡓ SDF-1-KL5ࡢ஧ḟᵓ㐀࡟㛵ࡍࡿ᝟ሗࢆᚓࡿࡓࡵࠊCD
ࢫ࣌ࢡࢺࣝࢆ ᐃࡋࡓࠋࡑࡢ⤖ᯝࠊᅗ 3࡟♧ࡍࡼ࠺࡟ࠊ200 nm௜㏆࠿ࡽ 230 nm
௜㏆࡟࠿ࡅ࡚ࣈ࣮ࣟࢻ࡞㈇ࡢࢥࢵࢺࣥຠᯝࡀほ ࡉࢀࡓࠋ 
 ࡇࡢࢫ࣌ࢡࢺࣝᙧ≧ࡣࠊD࣊ࣜࢵࢡࢫᵓ㐀࡟⏤᮶ࡍࡿ 208 nm௜㏆࠾ࡼࡧ 220 
nm௜㏆ࡢᴟᑠࠊ࠾ࡼࡧࠊEࢩ࣮ࢺᵓ㐀࡟⏤᮶ࡍࡿ 216 nm௜㏆ࡢᴟᑠࢆྵࡴࡶ
ࡢ࡜⪃࠼ࡽࢀ 19) ࠊD࣊ࣜࢵࢡࢫ࠾ࡼࡧEࢩ࣮ࢺࢆඹ࡟ྵࡴࢱࣥࣃࢡ㉁࡟඾ᆺⓗ࡞
ᙧ≧࡛࠶ࡿࠋࡉࡽ࡟ࠊᅗ 3ࡢࢫ࣌ࢡࢺࣝࡣࠊኳ↛ᆺ SDF-1࡟ࡘ࠸࡚ሗ࿌ࡉࢀ࡚
࠸ࡿࢫ࣌ࢡࢺࣝ࡜ࡼࡃ୍⮴ࡍࡿ 20) ࠋ 
 ௨ୖࡢ⤖ᯝ࠿ࡽࠊᮏ◊✲࡛స〇ࡋࡓ SDF-1-KL5࡟ࡣࠊኳ↛ᆺ SDF-1࡜㢮ఝ
ࡢᵓ㐀ࡀྵࡲࢀࡿ࡜ྠ᫬࡟ࠊࡑࡢ㡿ᇦࡢᵓ㐀ࡣࠊKL5࣌ࣉࢳࢻࠊHisࢱࢢ࠾ࡼ
ࡧࡑࡢ๓ᚋ࡟ᤄධࡉࢀࡓ࣌ࣉࢳࢻ࡟ࡼࡗ࡚኱ࡁ࡞ᙳ㡪ࡣཷࡅ࡞࠸ࡇ࡜ࢆ♧ࡋ࡚
࠸ࡿࠋ 
  
ᅗ 3㸬SDF-1-KL5ࡢ CDࢫ࣌ࢡࢺࣝ ᐃ⤖ᯝ㸬 
 
 
3.1.3 SDF-1-KL5ࡢᶵ⬟ホ౯ 
๓⠇ࡲ࡛࡟ࠊᮏ◊✲࡛స〇ࡋࡓ SDF-1-KL5࣓࢟ࣛࢱࣥࣃࢡ㉁ࡢ୍ḟᵓ㐀࠾ࡼࡧ
஧ḟᵓ㐀ࡢほⅬ࠿ࡽศᯒࢆ⾜࠸ࠊ┠ⓗ㏻ࡾࡢࢱࣥࣃࢡ㉁ࡢᚓࡽࢀࡓࡇ࡜ࡀࢃ࠿
ࡗࡓࠋࡑࡇ࡛ḟ࡟ࠊྠ࣓࢟ࣛࢱࣥࣃࢡ㉁ࡢᶵ⬟࡟㛵ࡍࡿホ౯ࢆ⾜ࡗࡓࠋ 
SDF-1ࡣࠊⓑ⾑⌫ࡢάᛶ໬ࡸ㐀⾑ᖿ⣽⬊ࡢ㉮໬ᛶࢆಁࡍస⏝ࢆࡶࡘࡇ࡜࡟ຍ࠼ࠊ
㛫ⴥ⣔ᖿ⣽⬊࠾ࡼࡧ㦵ⱆ⣽⬊ࡢ㉮໬ᛶᅉᏊ࡜ࡋ࡚ࡢᶵ⬟ࡶ᭷ࡍࡿࡇ࡜ࡀ▱ࡽࢀ
࡚࠸ࡿࠋࡑࡇ࡛ࠊᮏ◊✲࡛స〇ࡋࡓ SDF-1-KL5࡟ࡶࠊኳ↛ᆺ SDF-1࡜ྠᵝ࡟ࠊ
㛫ⴥ⣔ᖿ⣽⬊࠾ࡼࡧ㦵ⱆ⣽⬊ࡢ㉮໬ᛶࢆஹ㐍ࡉࡏࡿస⏝ࡀ࠶ࡿ࠿࡟ࡘ࠸࡚ㄪ࡭
ࡿࡇ࡜࡜ࡋࡓࠋ 
SDF-1 ࡣࠊ⣽⬊⭷⾲㠃ࡢཷᐜయ CXCR4 ࡜ࡢ⤖ྜࢆ௓ࡋ࡚ࢩࢢࢼࣝఏ㐩ࢆ⾜࠺
ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ 21,22)ࠋࡑࡇ࡛ࡲࡎࠊ㉮໬ᛶヨ㦂࡟⏝࠸ࡿ⣽⬊㸦㛫ⴥ⣔ᖿ⣽
⬊UE6E7T-3ᰴࠊ㦵ⱆ⣽⬊MG63ᰴ㸧࡟࠾ࡅࡿ CXCR4ࡢⓎ⌧࡟ࡘ࠸࡚ RT-PCR
ἲ࡟ࡼࡗ࡚ศᯒࡋࡓࠋᅗ 4࡟♧ࡍࡼ࠺࡟ࠊCXCR4 mRNAࡢⓎ⌧࡟ࡶ࡜࡙ࡃࣂ
ࣥࢻࡀ᳨ฟࡉࢀࡓࠋࡼࡗ࡚ࠊ㛫ⴥ⣔ᖿ⣽⬊࠾ࡼࡧ㦵ⱆ⣽⬊࡟ࡣ CXCR4ࡀⓎ⌧ࡋࠊ
ࡇࢀࡽࡢ⣽⬊ࡣ SDF-1࡟ᑐࡍࡿᛂ⟅ᛶࢆࡶࡘࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ 
ࡇࢀࡽࡢ⣽⬊ࢆ⏝࠸࡚ࠊSDF-1-KL5ࡢ㉮໬ᛶஹ㐍స⏝࡟ࡘ࠸࡚ㄪ࡭ࡓࠋࡑࡢ⤖
ᯝࢆᅗ 5࡟♧ࡍࠋᅗ࠿ࡽࢃ࠿ࡿࡼ࠺࡟ࠊ࠸ࡎࢀࡢ⣽⬊࡟࠾࠸࡚ࡶࠊSDF-1-KL5
ࡢᇵᆅ࡬ࡢῧຍ⃰ᗘࡀ㧗ࡃ࡞ࡿ࡟ࡘࢀ࡚ࠊࢭࣝ࢝ࣝࢳ࣮ࣕ࢖ࣥࢧ࣮ࢺࡢୗ㠃࡟
⛣ືࡋࡓ⣽⬊ᩘࡀቑຍࡋࡓࠋࡇࡢ⤖ᯝࡼࡾࠊᮏ◊✲࡛స〇ࡋࡓ SDF-1-KL5ࡀᶵ
⬟ࢆ᭷ࡍࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
୍᪉ࠊKL5࠾ࡼࡧ Hisࢱࢢࡢ཮᪉ࢆḞࡃኳ↛ᆺ SDF-1ࢆ⏝࠸࡚ྠᵝࡢᐇ㦂ࢆண
ഛⓗ࡟⾜ࡗࡓ⤖ᯝࠊᅗ 5࡟♧ࡍ⃰ᗘ㡿ᇦࡢ 1/10⛬ᗘࡢ⃰ᗘ⠊ᅖ࡛㛫ⴥ⣔ᖿ⣽⬊
࠾ࡼࡧ㦵ⱆ⣽⬊ࡢ㉮໬ᛶࡀஹ㐍ࡋࡓࠋࡇࡢ⤖ᯝࡣࠊKL5࣌ࣉࢳࢻࡸ Hisࢱࢢࡢ
ᏑᅾࡀSDF-1-KL5࡜ཷᐜయ࡜ࡢ⤖ྜ࡟ᝏᙳ㡪ࢆ୚࠼࡚࠸ࡿࡇ࡜ࡸࠊSDF-1-KL5
ࡢࣜࣇ࢛࣮ࣝࢹ࢕ࣥࢢ࡟ࡶ࡜࡙ࡃ㸱ḟඖᵓ㐀ࡢᙧᡂࡀ༑ศ࡛ࡣ࡞࠿ࡗࡓྍ⬟ᛶ
ࢆ♧၀ࡍࡿࠋ 
   
 
(A)           (B) 
                
        
ᅗ 4. RT-PCR ࡟ࡼࡿ CXCR4 ࡢⓎ⌧ゎᯒ㸬㸦A㸧ࣄࢺ୙Ṛ໬㛫ⴥ⣔ᖿ⣽⬊
㸦UE6E7T-3㸧㸪㸦B㸧㦵ⱆ⣽⬊㸦MG63㸧㸬 
 
 
 
 
 
 
 
 
 
 
㸦A㸧                㸦B㸧 
 
ᅗ 5. ⣽⬊㉮໬ᛶヨ㦂ࡢ⤖ᯝ㸬㸦A㸧㛫ⴥ⣔ᖿ⣽⬊ࠊ㸦B㸧㦵ⱆ⣽⬊㸬SDF-1-KL5
ࢆῧຍࡋ࡞࠿ࡗࡓሙྜࡢ⛣ື⣽⬊ᩘࢆ 1࡜ࡋ࡚ࠊ✀ࠎࡢ⃰ᗘࡢ SDF-1-KL5ࢆῧ
ຍࡋࡓሙྜࡢ⛣ື⣽⬊ᩘࢆಸᩘ࡛♧ࡍ㸬್ࡣᖹᆒ್ ± ᶆ‽೫ᕪ㸦n = 5㸧㸬 
 
 
3.2 SDF1-KL5ѸP(LA/CL) 」ྜ໬ࢫ࣮࢟ࣕ࣍ࣝࢻࡢసᡂ 
3.2.1 SDF1-KL5ࡢ P(LA/CL)࡬ࡢ྾╔ 
SDF-1-KL5ࡢ P(LA/CL)࡬ࡢ⤖ྜᛶ࡟ࡘ࠸࡚ SPRἲࢆ⏝࠸࡚ㄪ࡭ࡓࠋࡑࡢ⤖ᯝ
ࢆᅗ 6࡟♧ࡍࠋP(LA/CA)ࡢ⾲㠃࡟ PBSࢆ℺ὶࡋࠊ཯ᑕගᙉᗘ㸦ࡍ࡞ࢃࡕ SPR
ゅᗘ㸧ࡀᏳᐃࡋࡓᚋࠊ℺ὶᾮࢆ PBS࠿ࡽ SDF-1-KL5⁐ᾮ࡟ኚ᭦ࡋࡓ⤖ᯝࠊSPR
ゅᗘࡀᛴ⃭࡟ୖ᪼ࡋࠊ࠾ࡼࡑ 5 ศᚋ࡟ࡣࡑࡢࢩࣇࢺ್ࡀ 190 mdeg ⛬ᗘ࡟㐩ࡋ
ࡓࠋSDF-1-KL5⁐ᾮࢆ 10ศ㛫℺ὶࡋࡓᚋࠊ෌ᗘࠊPBS ࢆ℺ὶࡋࡓ⤖ᯝࠊSPR
ゅᗘࡣపୗࡍࡿࡇ࡜࡞ࡃ㧗࠸್ࡀ⥔ᣢࡉࢀࡓࠋࡇࡢࢭࣥࢧ࣮ࢢ࣒ࣛ࠿ࡽࠊ
SDF-1-KL5ࡀ P(LA/CA)⾲㠃࡟྾╔ࡋࠊ྾╔ࡋࡓ SDF-1-KL5ࡣ PBS࡟ᭀ㟢ࡋ
࡚ࡶᐜ᫆࡟ࡣ⁐ฟࡋ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
Azzam ࡽ 23)࠾ࡼࡧ Knoll24)ࡣࠊගࡢᒅᢡ࡟㛵ࡍࡿࣇࣞࢿࣝࡢᘧࢆ⏝࠸࡚ࠊSPR
ࢭࣥࢧ࣮⾲㠃࡟ࢱࣥࣃࢡ㉁ࡀ྾╔ࡋࡓሙྜࡢ SPRゅࡢࢩࣇࢺ㔞ࢆィ⟬ࡍࡿ᪉ἲ
ࢆᥦ᱌ࡋࡓࠋࡇࢀࢆᮏ◊✲࡟࠾ࡅࡿᐇ㦂⣔࡟ᙜ࡚ࡣࡵࡿ࡜ࠊSPR ゅࡢࢩࣇࢺ㔞
1 mdeg࠶ࡓࡾ 1.1 ng/cm2ࡢࢱࣥࣃࢡࡀ྾╔ࡋ࡚࠸ࡿ࡜⪃࠼ࡿࡇ࡜ࡀ࡛ࡁࠊᅗ 6
࡟♧ࡋࡓ SPR ゅࢩࣇࢺ㔞࠿ࡽ SDF-1-KL5 ࡢ⾲㠃ᐦᗘࢆ⟬ฟࡍࡿ࡜ 0.22
Pg/cm2࡛࠶ࡗࡓࠋ 
 ✀ࠎࡢ⃰ᗘࡢ SDF-1-KL5 ⁐ᾮࢆ⏝࠸࡚ྠᵝ࡞྾╔ᐇ㦂ࢆ⾜࠸ࠊᅗ 7A࡟♧ࡍ
྾╔➼ ⥺ࢆᚓࡓࠋࡉࡽ࡟ࠊࡇࡢ⤖ᯝࢆࡶ࡜࡟㏫ᩘࣉࣟࢵࢺࢆ⾜ࡗࡓ㸦ᅗ 7B㸧ࠋ
ᅗ 7Bࡢ㏆ఝ┤⥺࠾ࡼࡧ 2.2.3࡛㏙࡭ࡓᘧ(5)ࡼࡾࠊゎ㞳ᐃᩘ㸦Kd㸧ࡢ್ࢆồࡵࡓ
⤖ᯝࠊK㹢 = 9.8 × 10Ѹ8 mol/L࡜࡞ࡗࡓࠋࡇࡢ್ࡣࠊࢱࣥࣃࢡ㉁㛫┦஫స⏝ࡢゎ
㞳ᐃᩘࡢ⠊ᅖ࡜ẚ㍑ࡋ࡚ࠊࡑࡢᶆ‽ⓗ࡞್ࡢ⠊ᅖ࡟࠶ࡿࠋ 
 ௨ୖࡢࡼ࠺࡟ࠊSDF-1-KL5 ࡣ P(LA/CA)⾲㠃࡟ᑐࡋ࡚ẚ㍑ⓗ㧗࠸ぶ࿴ᛶࢆࡶ
ࡘࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
 
 
ᅗ 6. SDF-1-KL5ࡢ P(LA/CA)⾲㠃࡬ࡢ྾╔࡟㛵ࡍࡿ SPRࢭࣥࢧ࣮ࢢ࣒ࣛ㸬 
 
 
 
 
 
 
 
 
 
 
(A) 
(B)
 
 
ᅗ 7㸬SDF-1-KL5 ࡢ P(LA/CA)⾲㠃࡬ࡢ྾╔㸬㸦A㸧྾╔➼ ⥺㸬ᐇ⥺ࡣ㏆ఝ᭤
⥺㸬㸦B㸧྾╔➼ ⥺ࢆࡶ࡜࡟సᡂࡋࡓ㏫ᩘࣉࣟࢵࢺ㸬ǻࡣ྾╔ࡋࡓ SDF-1-KL5
ࡢ⾲㠃ᐦᗘ㸬ᐇ⥺ࡣ㏆ఝ┤⥺㸬 
3.2.2 P(LA/CL)ࢫ࣏ࣥࢪ࡬ SDF1-KL5ࡢᢸᣢ 
 ᮏ◊✲࡛⏝࠸ࡓ P(LA/CL)ࢫ࣏ࣥࢪࡢ෗┿ࢆᅗ 8A࡟ࠊSEM⏬ീࢆᅗ 9B࡟♧
ࡍࠋࢯࣝࢺ࣮ࣜࢳࣥࢢἲ࡛సᡂࡉࢀࡓ P(LA/CA)ࢫ࣏ࣥࢪࡣከᏍ㉁࡛࠶ࡾࠊࡑࡢ
Ꮝᚄࡣ 300 Pm௨ୖ࡛࠶ࡿ࡜ࡢ౪⤥ඖࢹ࣮ࢱ࡜୍⮴ࡋࡓࠋ 
ࡇࡢ P(LA/CA)ࢫ࣏ࣥࢪ࡟ࠊ10 Pg/mLࡢ SDF-1-KL5⁐ᾮࢆ⏝࠸࡚ SDF-1-KL5
ѸP(LA/CL)」ྜయࢆసᡂࡋࡓࠋSDF-1-KL5 ࡢᢸᣢ㔞ࢆ Micro BCA ἲ࡟ࡼࡗ࡚
ㄪ࡭ࡓ⤖ᯝࠊ┤ᚄ 5 mmࠊཌࡉ 0.5 mmࡢ෇┙≧ࡢ P(LA/CL)ࢫ࣏ࣥࢪ࠶ࡓࡾ 0.3 
Pg࡛࠶ࡾࠊ⾲㠃ᐦᗘࡣ 0.16 Pg/cm2࡛࠶ࡗࡓࠋ 
 
 
ᅗ 8㸬P(LA/CL) ࢫ࣏ࣥࢪ㸬㸦A㸧እほࡢ෗┿㸪㸦B㸧SEMീ㸬 
 
 
3.3 SDF-1-KL5ᢸᣢP(LA/CL)ࢫ࣮࢟ࣕ࣍ࣝࢻ࡟ࡼࡿ㦵෌⏕ㄏᑟ࡟㛵ࡍࡿື≀
ᐇ㦂 
✀ࠎࡢ⃰ᗘ㸦0㸪0.5㸪1㸪10 Pg/mL㸧ࡢ SDF-1-KL5⁐ᾮࢆ⏝࠸࡚ SDF-1-KL5
ᢸᣢ P(LA/CL)ࢫ࣮࢟ࣕ࣍ࣝࢻࢆస〇ࡋࠊࣛࢵࢺ㢌⵹㦵ෆ࡟ᇙ᳜ࡋࡓࠋࡑࡢ┤ᚋࠊ
࠾ࡼࡧ 8ࠥ28 㐌ᚋ࡟㢌⵹㒊ࡢ࣐࢖ࢡࣟ CT ീࢆ᧜ീࡋࡓࠋࡑࡢ⤖ᯝࢆᅗ 9 ࡟♧
ࡍࠋ 
 ᇙ᳜┤ᚋ㸦0㐌㸧࡛ࡣࠊ࡝ࡢ⩌࡟࠾࠸࡚ࡶࠊḞᦆ㒊࿘ᅖࡢ㍯㒌ࡀ᫂☜࡞෇ᙧ࡛
࠶ࡗࡓࡀࠊᇙ᳜ᚋ 8㐌࠿ࡽ 28㐌࡛ࡣࠊ㍯㒌࠾ࡼࡧᙧ≧ࡢ஘ࢀࡀほᐹࡉࢀࡓࠋࡇ
ࢀࡣ㦵Ḟᦆ㒊࿘ᅖ࠿ࡽ㦵ࡢ෌⏕࡟ࡼࡿࡶࡢ࡜ᛮࢃࢀࡿࠋ୍᪉ࠊ㦵Ḟᦆ㒊ࡢ୰ᚰ
㒊࡛ࡣࠊCT⏬ീ࠿ࡽุ᩿ࡍࡿ㝈ࡾࠊ㦵ࡢᙧᡂࡣ࡯࡜ࢇ࡝ㄆࡵࡽࢀ࡞࠿ࡗࡓࠋ 
(A) (B) 
ࡇࢀࡽࡢ⏬ീࢆඖ࡟ࠊ㦵Ḟᦆ㒊ࡢయ✚ࢆồࡵᅗ 10࡟♧ࡍࠋࡲࡎࠊࢫ࣮࢟ࣕ࣍ࣝ
ࢻࢆᇙ᳜ࡏࡎࠊPBS ࡔࡅࢆ⁲ୗࡋࡓࢥࣥࢺ࣮ࣟࣝ⩌࡛ࡣࠊ᫬㛫࡜࡜ࡶ࡟㦵Ḟᦆ
㒊ࡢయ✚ࡀቑ኱ࡋ࡚࠸ࡓࠋࡇࢀࡣࠊࣛࢵࢺࡢᡂ㛗࡟కࡗ࡚㢌⵹㦵ࡀ኱ࡁࡃ࡞ࡿ
ࡇ࡜࡟ࡶ࡜࡙ࡃࡶࡢ࡛࠶ࡿࠋࡇࡢࡼ࠺࡞㢌⵹㦵ࡢᡂ㛗࡟క࠺Ḟᦆ㒊ࡢᣑ኱ࡣࠊ
ࢫ࣏ࣥࢪࢆᇙ᳜ࡋࡓ࠸ࡎࢀࡢ⩌࡟࠾࠸࡚ࡶㄆࡵࡽࢀࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊᅗ࠿ࡽ
ࢃ࠿ࡿࡼ࠺࡟ࠊSDF-1-KL5 ࢆᢸᣢࡋࡓ P(LA/CA)ࢫ࣏ࣥࢪࢆᇙ᳜ࡋࡓ㢌⵹㦵࡛
ࡣࠊᡂ㛗࡟క࠺㦵Ḟᦆ㒊ࡢᣑ኱ࡀ 8ࠥ28㐌࡟࠾࠸࡚ᢚ࠼ࡽࢀ࡚࠸ࡓࠋ࡜ࡃ࡟ 10 
Pg/mL ࡢ SDF-1-KL5 ⁐ᾮࢆ⏝࠸࡚ P(LA/CA)ࢫ࣏ࣥࢪ࡜ࡢ」ྜ໬ࢆ⾜ࡗࡓࡶ
ࡢ࡛ࡣࠊSDF-1-KL5 ࢆᢸᣢࡋ࡞࠿ࡗࡓࢫ࣏ࣥࢪࢆᇙ᳜ࡋࡓሙྜ࡜ẚ㍑ࡋ࡚ࠊ8
ࠥ28 㐌ࡢ࠸ࡎࢀࡢ㐌࡟࠾࠸࡚ࡶ᭷ព࡟ᑠࡉ࠸್ࢆ♧ࡋࡓࠋࡲࡓࠊࢫ࣏ࣥࢪࡢࡳ
ࢆᇙ᳜ࡋࡓሙྜ࡟ࡣࠊࢥࣥࢺ࣮ࣟࣝ⩌࡜ྠࡌࡼ࠺࡟㦵ࡢᙧᡂࡣồࡵࡽࢀ࡞࠿ࡗ
ࡓࠋ௨ୖࡢࡇ࡜࠿ࡽࠊSDF-1-KL5 ࡢᢸᣢࡼࡗ࡚ࠊP(LA/CA)ࢫ࣏ࣥࢪෆ࡛ࡢ㦵
ᙧᡂࡀಁ㐍ࡉࢀࡓࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
 
 
ᅗ 9. 㦵Ḟᦆ㒊ࡢ࣐࢖ࢡࣟ CT⏬ീ㸬 
 CT⏬ീࡢゎᯒࡢ⤖ᯝࠊ᭷ព࡟㦵ᙧᡂㄏᑟຠᯝࡀ࠶ࡿ࡜ุ᩿ࡉࢀࡓᐇ㦂⩌ࠊࡍ
࡞ࢃࡕࠊ10 Pg/mL ࡢ SDF-1-KL5⁐ᾮࢆ⏝࠸࡚ P(LA/CA)ࢫ࣏ࣥࢪ࡜ࡢ」ྜ໬
ࢆ⾜ࡗࡓ⩌࡟ࡘ࠸࡚ࠊ⛣᳜ᚋ 28 㐌┠ࡢᇙ᳜㒊఩ࡢ⬺⅊ᶆᮏࢆస〇ࡋࡓࠋࡑࡢ
HEᰁⰍീࢆࠊࢥࣥࢺ࣮ࣟࣝ⩌ࡢ⤖ᯝ࡜࡜ࡶ࡟ᅗ 11࡟♧ࡍࠋࢥࣥࢺ࣮ࣟࣝ⩌࡛
ࡣࠊ㦵ᵝ⤌⧊ࡣほᐹࡉࢀࡎࠊᮏ᮶ࡢ㦵㠃ࡢእഃ࡟┦ᙜࡍࡿ㒊఩࡟⤖ྜ⤌⧊ࡢࡳ
ࡀㄆࡵࡽࢀࡓࠋ୍᪉ࠊSDF1-KL5 ᢸᣢࢫ࣮࢟ࣕ࣍ࣝࢻࢆᇙ᳜ࡋࡓ⩌࡛ࡣࠊ㦵ᇶ
㉁࡟㢮ఝࡋࡓᵓ㐀ࡀࠊ᪤Ꮡ㦵࠿ࡽ㐃⥆ࡋ࡚ᙧᡂࡉࢀ࡚࠸ࡿࡢࡀほᐹࡉࢀࡓࠋ28
㐌┠ࡢ࣐࢖ࢡࣟ CT ⏬ീ࡟♧ࡋࡓࡼ࠺࡟㸦ᅗ 9㸧ࠊࡇࡢᐇ㦂⩌࡟࠾࠸࡚ࡶ㦵Ḟᦆ
୰ኸ㒊࡛ࡣᮍࡔ▼⅊໬ࡣࡳࡽࢀ࡞࠸ࠋࡋ࠿ࡋࠊ⤌⧊ീ࠿ࡽࢃ࠿ࡿࡼ࠺࡟㸦ᅗ 11㸧ࠊ
㦵Ḟᦆ୰ኸ㒊࡟࠾࠸࡚ࡶ㦵ᵝ⤌⧊ࡢᙧᡂࡀ㐍⾜ࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿࠋ 
௨ୖࡢ⤖ᯝࡼࡾࠊSDF-1-KL5 ᢸᣢ P(LA/CA)ࢫ࣮࢟ࣕ࣍ࣝࢻࡣࠊ୺࡟㦵Ḟᦆ㒊
࿘⦕࠿ࡽࡢ㦵෌⏕ࢆಁࡍࡇ࡜ࡀࢃ࠿ࡗࡓࠋᇙ᳜ࡉࢀࡓࢫ࣮࢟ࣕ࣍ࣝࢻࡢ⾲㠃࡟
ࡣ㦵⭷ࡀᏑᅾࡍࡿࡀࠊ㦵⭷࠿ࡽࡢ㦵ⱆ⣽⬊ࡢᾐ₶࡟ࡶ࡜࡙ࡃ㦵෌⏕ࡣ㉳ࡇࡾ㞴
࠸ࡇ࡜ࢆ♧ࡋࠊ୺࡟Ḟᦆ㒊㦵➃࠿ࡽࡢ⣽⬊ᾐ₶࡟ࡼࡗ࡚㦵෌⏕ࡀ㐍⾜ࡍࡿࡶࡢ
࡜⪃࠼ࡽࢀࡿࠋࡑࡢሙྜࠊḞᦆ㒊㦵➃࡟Ꮡᅾࡍࡿ࡜ᛮࢃࢀࡿ㛫ⴥ⣔ᖿ⣽⬊ࡀ㔜
せ࡞ാࡁࢆᢸ࠺ࡶࡢ࡜᥎ ࡉࢀࡿࠋ 
 ࡇࢀࡲ࡛ࠊ㛫ⴥ⣔ᖿ⣽⬊ࢆ⏝࠸ࡓ㦵෌⏕࡟㛵ࡍࡿ◊✲ࡀ┒ࢇ࡟⾜ࢃࢀ࡚ࡁࡓ
ࡀ 25,26,27) ࠊ㛫ⴥ⣔ᖿ⣽⬊ࡣ㦵ࢆᙧᡂࡍࡿ⣽⬊࡬ศ໬ࡍࡿࡢࡳ࡞ࡽࡎࠊ⣽⬊ᶵ⬟
ㄪ⠇ᅉᏊࡢ౪⤥※࡜࡞ࡾ 28)ࠊࡲࡓࠊ⅖⑕ࡢไᚚ࡟㛵୚ࡍࡿ࡞࡝ࠊከ㠃ⓗ࡞ຠᯝ
ࡢ࠶ࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ 29)ࠋࡇࢀࡽࡢࡇ࡜࠿ࡽࠊᮏ◊✲࡛ࡳࡽࢀࡓ㦵෌⏕
ㄏᑟࡣࠊࢫ࣮࢟ࣕ࣍ࣝࢻෆ࡟ᾐ₶ࡋࡓ㛫ⴥ⣔ᖿ⣽⬊࡟ࡼࡿ」ྜⓗ࡞ຠᯝ࡟ࡶ࡜
࡙ࡃࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ  
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ10㸬࣐࢖ࢡࣟCT⏬ീ࠿ࡽồࡵࡓࣛࢵࢺ㢌⵹㦵Ḟᦆ㒊ࡢయ✚㸬್ ࡣᖹᆒ್ ± ᶆ
‽೫ᕪ㸦n = 3㸧㸬⤫ィᏛⓗ᳨ᐃࡣ Student’s t-test࡟ࡼࡾ⾜ࡗࡓ㸦p < 0.05㸧㸬 
 
 
 
 
 
ᅗ11. ⾡ᚋ28㐌┠ࡢ㦵Ḟᦆ㒊ࡢ⤌⧊ษ∦ീ㸬⬺⅊ᶆᮏࡢHEᰁⰍീࢆ♧ࡍ㸬㸦A㸧
㦵Ḟᦆ㒊࡟ࢫ࣮࢟ࣕ࣍ࣝࢻࢆᇙ᳜ࡏࡎࠊPBS ࢆ⁲ୗࡋࡓࢥࣥࢺ࣮ࣟࣝ⩌㸪㸦B㸧
SDF-1-KL5ᢸᣢ P(LA/CA)ࢫ࣮࢟ࣕ࣍ࣝࢻᇙ᳜⩌㸦స〇᫬ࡢ SDF-1-KL5ࡢ⃰
ᗘࡣ 10 Pg/mL㸧㸬ۂ༳ࡣࠊ᪤Ꮡ㦵࡜ᇙ᳜㒊఩࡜ࡢቃ⏺㸬 
 
  
4㸬⤖ㄽ 
 
ཱྀ၁ཱྀ⵹⿣ࡢ἞⒪ἲ࡜ࡋ࡚ࠊ⤌⧊ᕤᏛ࡟ࡼࡿ㦵⤌⧊ࡢ෌⏕἞⒪࡟ᮇᚅࡀᐤࡏࡽ
ࢀ࡚࠸ࡿࡀࠊࡑࡢࡼ࠺࡞἞⒪࡛ࡣ㦵⤌⧊ࡢᙧᡂ㏿ᗘࢆ㏿ࡵࡿࡇ࡜ࡀ⮫ᗋⓗ࡞ほ
Ⅼ࠿ࡽ㔜せ࡛࠶ࡿࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊ㦵ᙧᡂ⬟ࢆࡶࡘෆᅾᛶ⣽⬊ࢆ⏕యศゎ
ᛶࢫ࣮࢟ࣕ࣍ࣝࢻ࡬ㄏᘬࡋࠊࡑࢀ࡟ࡼࡗ࡚㦵⤌⧊ࡢ෌⏕ࢆಁ㐍ࡍࡿ᪉ἲࡢ☜❧
ࢆ┠ⓗ࡜ࡋ࡚◊✲ࢆ⾜ࡗࡓࠋ 
㦵ᙧᡂ⬟ࢆࡶࡘ⣽⬊࡜ࡋ࡚㦵ⱆ⣽⬊࠾ࡼࡧ㛫ⴥ⣔ᖿ⣽⬊ࢆ᝿ᐃࡋࠊࡑࢀࡽࡢㄏ
ᘬ࡟ຠᯝࡢ࠶ࡿ࡜⪃࠼ࡽࢀࡿ SDF-1࡟╔┠ࡋࡓࠋ୍᪉ࠊ⏕యศゎᛶࢫ࣮࢟ࣕ࣍
ࣝࢻ࡟ࡣࠊ⣽⬊ᾐ₶ࡢ㉳ࡇࡾࡸࡍ࠸㧗ศᏊከᏍ㉁యࢆ㑅ᢥࡋࡓࠋࡇࡢ࣮࢟ࣕ࣍
ࣝࢻࡢෆ㒊࡟ SDF-1ࢆᢸᣢࡋࠊࡑࡢᒁᡤ⃰ᗘࢆ㧗ࡃ⥔ᣢࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊෆ
ᅾᛶࡢ㦵ᙧᡂ⣽⬊ࡀࢫ࣮࢟ࣕ࣍ࣝࢻෆ࡬ㄏᘬࡋࠊࢫ࣮࢟ࣕ࣍ࣝࢻෆ㒊࡟࠾ࡅࡿ
㦵෌⏕㏿ᗘࢆྥୖࡉࡏࡿࡇ࡜ࢆヨࡳࡓࠋ 
ࡑࡢ⤖ᯝࠊ௨ୗࡢ▱ぢࢆᚓࡓࠋ 
 1) ⏕యศゎᛶ㧗ศᏊࡢ୍✀࡛࠶ࡿ P(LA/CA)ࡢ⾲㠃࡟ぶ࿴ᛶࡀ࠶ࡿ࡜ண᝿
ࡉࢀࡿ࣌ࣉࢳࢻ KL5 ࢆ SDF-1 ࡢ C ᮎ➃࡟⼥ྜࡋࡓ࣓࢟ࣛࢱࣥࣃࢡ㉁
SDF-1-KL5ࢆ኱⭠⳦Ⓨ⌧⣔ࢆ⏝࠸࡚స〇ࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋࡇࡢ࣓࢟ࣛࢱࣥࣃ
ࢡ㉁ࡣタィ㏻ࡾࡢᵓ㐀ࢆ᭷ࡋࠊ㦵ⱆ⣽⬊࠾ࡼࡧ㛫ⴥ⣔ᖿ⣽⬊ࡢ㉮໬ᛶࢆಁ㐍ࡍ
ࡿᶵ⬟ࢆഛ࠼࡚࠸ࡓࠋ 
 2) SDF-1-KL5ࡣ P(LA/CL)⾲㠃࡟ぶ࿴ᛶࡀ࠶ࡾࠊࡑࡢゎ㞳ᐃᩘࡣ Kd = 9.8 
× 10Ѹ8 mol/L࡛࠶ࡗࡓࠋࡇࡢᛶ㉁ࢆ฼⏝ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊP(LA/CL)ከᏍ㉁య
ෆ࡟ SDF-1-KL5ࢆᢸᣢࡉࡏࡿࡇ࡜ࡀྍ⬟࡛࠶ࡗࡓࠋᢸᣢࡉࢀࡓ SDF-1-KL5ࡢ
⾲㠃ᐦᗘࡣ 0.16 Pg/cm2㸦0.61 Pg/g sponge㸧࡛࠶ࡗࡓࠋ 
 3) SDF-1-KL5 ࢆᢸᣢࡋࡓ P(LA/CL) ࢫ࣮࢟ࣕ࣍ࣝࢻࢆࣛࢵࢺ㢌⵹㦵Ḟᦆ
㒊࡟ᇙ᳜ࡋࡓ⤖ᯝࠊ⾡ᚋ 8ࠥ28 㐌࡟࠾࠸࡚ࠊḞᦆ㒊࿘ᅖ࠿ࡽࡢ㦵෌⏕ࡀㄆࡵࡽ
ࢀࠊࡑࡢ෌⏕㏿ᗘࡣ SDF-1-KL5ࡢᢸᣢ㔞࡟౫Ꮡࡋ࡚ቑ኱ࡋࡓࠋ㦵⭷࡜᥋ゐࡍࡿ
㒊఩࡛ࡢ㦵෌⏕ࡀ࡯࡜ࢇ࡝ㄆࡵࡽࢀ࡞࠿ࡗࡓࡇ࡜࠿ࡽࠊ㦵෌⏕࡟ࡣ㦵ⱆ⣽⬊ࡢ
ㄏᘬ࡛ࡣ࡞ࡃࠊ᪤Ꮡ㦵㎶⦕㒊࠿ࡽࡢ㛫ⴥ⣔ᖿ⣽⬊ࡢㄏᘬࡀ㔜せ࡞㘽ࢆᥱࡗ࡚࠸
ࡿ࡜᥎ ࡉࢀࡓࠋ 
 ௨ୖࡢ▱ぢࢆࡶ࡜࡟ࠊ㦵⤌⧊ࡢ෌⏕㏿ᗘࡢྥୖ࡟ࡣࠊ⣽⬊ㄏᘬస⏝ࡢ࠶ࡿ
SDF-1 ࢆ⏕ㄌศゎᛶ㧗ศᏊ࠿ࡽ࡞ࡿከᏍ㉁య࡟ᢸᣢࡍࡿ᪉ἲࡀ᭷ຠ࡛࠶ࡿ࡜⤖
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